INTRODUCTION
Phosphorus is a major essential macro element required by plants to grow and develop. It is mostly deficient in soils as it is fixed as water insoluble iron and aluminium phosphates in acidic soils or calcium phosphate in alkaline soils (Singh & Kapoor 1994) . Chemical phosphatic fertilizers are only sparingly soluble under the conditions in which they are applied to the soil. However, under such conditions microorganisms offer a biological rescue capability of solubilizing the insoluble inorganic phosphorus of soil. Phosphate solubilizing microorganisms (PSM) include largely bacteria and fungi, which can grow on various phosphorus containing compounds. Such microbes not only accumulate P but a large portion of soluble phosphate is released in excess of their own requirement. Microorganisms have been found to solubilize the low soluble calcium phosphate via the production of exo-metabolites (phosphatases) and make them available to plants (Rao 2000) .The use of biofertilizers or microbial inoculants for replacing the efficacy of chemical fertilizers has been found to be effective in reducing the cost of cultivation and maintaining the natural fertility of soil ( Gothwal et al. 2006) .
Most of the research on phosphatase has been directed at the characterization, production and application of rhizosphere microorganisms, while many possible sources of novel phosphatases remain unexplored. The present paper discusses a rapid screening replica plate assay method for screening phosphatase producing basidiomycetes.
Preparation of experimental plates: 20 ml of the medium was poured into petri plates and allowed to solidify. With a sterile agar borer, 6mm bores were prepared and replaced with 5 days old fungal culture. Plates were prepared in triplicates for each medium and for each individual fungi, sealed with paraffin tape and incubated for 4 days at 28 o C. The development of halos and mycelium around each inoculum was observed every 12 hr.
Plate staining: Following growth, one set of petri plates was flooded with a 2% (w/v) aqueous cobalt chloride solution. After a 5 min incubation at room temperature, the cobalt chloride solution was replaced with a freshly prepared solution containing equal volumes of a 6.25% (w/v) aqueous ammonium molybdate solution and 0.42% (w/v) ammonium vavadate solution. Following a 5 min incubation, the ammonium molybdate/ammonium vanadate solution was removed and the plates examined for zones of clearing. Another set of petri plates (replica plates) were overlaid with freshly prepared solution of fast blue RR salt (0.25% in 10m M Tris-Hcl buffer PH 7.5) for 10 min. Excess stain was removed from the plate and washed with 7 % acetic acid. All the plates were photographed and documented (Plate 1).
RESULTS
Phosphatase activity was identified by a distinct zone of clearing around fungal colony. Maximum zone of clearance was observed with Gomophus clavitus (26mm) followed by Pycnoporus coccinus (23mm) and Craterellus cornucopoides (21mm). No zone of clearance was observed with Oligoporus ptychogaster (Plate 1A). Appearance of transparent yellow halos around the colonies is the result of phosphatase activity. Cobalt chloride reacts with phosphates to form a complex in pink colour. Effect of incubation on phosphatase activity was studied and the activity increased with the colony development. Growth activity was not recorded in Oligoporus phytogaster but only in the other 3 fungal species studied. Plate 1B showed the replica plates stained with Fast blue RR.
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DISCUSSION
When searching complex microbial communities for novel enzymatic phenotypes, it is useful to have the ability to rapidly screen large numbers of isolates. Current methods for screening large numbers of microorganisms for phosphate activity rely heavily on the use of colorimetric assays. While such methods have been applied extensively in the laboratory, they are not without their drawbacks.
In this study, we used a modification of the differential phytase screening medium reported by Howson & Davis (1983) . Phosphate solubilizing microorganisms (PSM) include bacteria and fungi, which can grow on various phosphorus containing compounds (Rodriguez & Fraga 1999) . Even though Cobalt chloride reacts with phosphates to form a complex in pink colour, the precise mechanism involved in the counterstaining is not clearly defined but the addition of molybdate/vandate solution changes the colour from pink to yellow and enhances the contrast (Bae et al. 1999) . Effect of incubation on phosphatase activity showed the activity to increase with the colony development. Similar observation was made by Van et al. (1999) between phosphatase activity and the incubation period. The black zone observed around the fungal inoculums (Plates 1A & 1B) is due to growth of mycelium. Except Oligoporus phytogaster, the other three fungal species exhibited growth indicating the hydrolysis and utilization of 1-napthyl phosphate as a growth substrate as a result of phosphatase activity.
The zones of clearance in counter staining plates are highly depended on the concentration of metal cations used and the time of staining. Most times, the hallo zones of clearance are not easily detectable unless there is a strong activity (data not provided) which necessitates the need for staining napthol deposition. The alpha napthyl subatrates are hydrolysed by enzymatic action to alpha napthol (Miller & Karn 1980) . the need for staining napthol deposition. The alpha napthyl subatrates are hydrolysed by enzymatic action to alpha napthol (Miller & Karn 1980) . The liberated alpha napthol couples to fast blue RR salt to form a diazo complex in brown colour (Kim 2002) which is a positive indication of phosphatase activity. Except Oligoporus ptychogaster, the remaing 3 fungal species studied (Gomophus clavitus, Pycnoporus coccinus and Craterillus cornucopoides) all showed a brown holo zone due to coupling of fast blue RR with the napthol diposition as a result of phosphatase activity. Parallel to the results from the counterstainig plate, 1-napthyl phosphate in the remaining part of the plates and the plate containing Oligoporus ptychogaster as a whole have become dark. This is due to unavailability of liberated napthol for fast blue RR to form a complex in the replica plates due to absence of phosphatase activity (Compare the plates in A (1-4) with B (1-4). Staining for napthol deposition is for confirmation of the Phosphate solubilizing efficiency (PSE) of the basidiomycetes and for authenticity of the results from the counter staining. PSE in the replica plates were similar to that in the counter stained plate. Advantage of this method over calorimetric assays is the ability to distinguish between activity arising from cellbound and cell-free enzyme.
Results of the studies on the influence of added nutrients (glucose) on phosphatase activity showed increase in enzyme activity with increase in glucose concentration. This method can also be used to study the effect of overlapping substrate on phosphatase activity (However, this was depended on fungal species). This method is highly reproducible and non specific, but class 1 inhibitors can be incorporated into agar plates to resolve the characteristics of the enzyme. Non specific phosphatase chromogenic substrates may be used to identify phytase activities (Van 1993 ) and the influence of various environmental factors like ph and temperature can be checked with reliability. (Van et al. 1993 ) and the influence of various environmental factors like ph and temperature can be checked with reliability.
PLATE 1: SCREENING FOR PHOSPHATASE PRODUCING BASIDIOMYCETES
It is concluded that the PSE of the basidiomycetes studied exhibiting positive activities can be of value in using basidiomycetes as phosphate solubilizers. This method can also be modified to screen microorganisms including bacteria and lower fungi, which produces phosphatases normally in low quantities. Since the screening of a large number of microbes for phosphatases by replica plate assay as discussed above is time saving, this approach can also be used to construct metagenomic libraries. Thus, this replica plate staining method using 1-napthyl phosphate as a chromogenic substrate may have useful application in screening for phosphatase activity in basidiomycetes on solid medium.
